Section ofOphthalmology 701 eyes simultaneously. These are probably the conditions which tend to militate against the development of fusional motor capacity but may still allow a labile form of sensory adaptation which could possibly respond to the sodt of treatment with prisms which I have already described. Whether or not the end results justify the long period of occlusion is yet to be seen.
Miss J M White
(United SheffieldHospitals Orthoptic School, Royal Infirmary, Sheffield)
Small-angle Squints
The maintenance of symptom-free bifoveal binocular single vision depends on the quality of the binocular functions and more particularly on the fusion range. In small-angle squints bifoveal binocular single vision is impossible but some form of substitute for it exists in many cases. In the past this substitute has been considered to be: abnormal retinal correspondence; monofixational phoria, which some consider to be a smallangle abnormal retinal correspondence; or peripheral fusion associated with central suppression. We prefer to differentiate between those patients with motor adaptation and those whose adaptation is purely sensory.
The main point to consider is whether the binocular vision present in people with smallangle squints is at all comparable with bifoveal binocular vision.
One opinion (Bullock et al. 1968 ) is that the characteristics and advantages of bifoveal binocular single vision and abnormal retinal correspondence are identical. An opposite opinion (Pasino & Maraini 1968 ) is that the binocular functions obtained with substitute binocular single vision are of doubtful value to the patient. It is obviously important to discover which opinion is correct, or whether, as seems likely, there are great differences between individual cases which make both partly true.
The characteristics which binocular single vision and abnormal retinal correspondence could share are: cross on Bagolini's striated lenses; stereopsis with Wirt stereotests; demonstrable fusion range; and four Worth's lights. Considering these characteristics in bifoveal binocular single vision and abnormal retinal correspondence there are striking differences in the quality of the responses to these tests.
Bagolini's Lenses In this review of cases with small-degree squint the response of a cross on Bagolini's lenses proved unhelpful on its own as it did not differentiate between different types of adaptation, and patients who saw identical crosses had responses to other tests varying from absolutely no other binocular response to a fair fusion range and partial stereopsis. Patients with symptom-free bifoveal fusion who had a cross on Bagolini's lenses had an excellent binocular response on all other tests.
The difficulties we found with Bagolini's lenses apart from the above disadvantage were: (1) It was very difficult to get an accurate description; the varied responses from intelligent adult patients who sometimes detected a very slight shift of one line or a small suppressed area made one wonder about the value of the test in small children who call anything within reason a cross.
(2) In order to detect accurately any shift in the position of one line the source of light should really be only 1 mm for use at 033 m; otherwise small discrepancies cannot be noticed.
(3) The inevitable use of a bright light stimulus invalidates the test to some extent, as was evident from the number of patients who normally had single vision but noticed diplopia through Bagolini's lenses (this was more common with the thicker grade of lensesso far no results of tests with Bagolini's lenses in this country have mentioned that there is more than one type).
However, even this minimally dissociating test, because it uses the strongly anti-suppressant stimulus of a bright light, cannot truly be said to give reliable information about the way the patient uses his eyes together in normal viewing conditions.
In a small group of extremely co-operative patients we extended the use of Bagolini's lenses by combining them with base-out prisms in front of the fixing eye. The most common response was to continue to see a cross even when no movement to overcome the prism could be detected, i.e. sensory adaptation only.
Wirt Stereotests
Marshall Parks (1968) has said that the presence of good stereoscopic acuity is the best guide to bifoveal fusion and in the cases in the present survey this would certainly seem to be true. Of those patients who saw a cross on Bagolini's lenses only two-thirds responded positively to the extremely gross Fly test and less than half could appreciate stereopsis of even the first circle. Table  1 shows a rapid falling-off of positive responses in Table 1 Percentage response to stereotest Circles Nil Fly 1 2 3 4 5 6 7
All patients 36 63 41 32 12 7 2 2 2 Patients with 0 100 100 89 42 22 5 5 5 monofixational phoria those patients as the stereoscopic acuity required rises, and that while monofixational phoria gives a far worse binocular state than bifoveal binocular single vision, it is much better than abnormal retinal correspondence without such good motor adaptation.
A source of fallacy which we had to eliminate came from the ability of intelligent patients to work out which circle must be closer, from its displacement; this is avoided by retesting with the squinting eye covered.
Fusion Range
This was assessed by discovering the patient's ability to overcome prisms placed in front of the fixing eye as it was felt that fusion demonstrated on the synoptophore would not give any valid information about fusion in practice.
Only in the cases with monofixational phoria were fusion ranges found that fell within the acceptable range for symptom-free bifoveal binocular single vision and some of these cases had unusual fusion ranges, being unable to overcome small prisms, probably because of suppression, while they overcame larger prisms which placed the second image outside their suppression scotoma. In cases which did not show a partial recovery on cover test any motor adaptation was extremely rare, being found in only 10% of cases, and never a better fusion range than 8A prism base out, 2A prism base in.
These fusion ranges were assessed objectively by watching the movement of the eyes to overcome the prisms.
Worth's Lights
Had four Worth's lights been considered a necessary criterion for the presence of abnormal retinal correspondence, there would have been very few patients among those reviewed who could have been said to have it. It was possible to achieve four by moving the hand version of Worth's lights (which approximates to the 6 m version if held at 1 m) even nearer to the patient, thus increasing the area of retina stimulated. As Jampolsky (1968) says, everyone has binocular single vision if the test is made large enough.
When comparing the substitute binocular vision obtained with small-angle squint with bifoveal binocular single vision two things emerge. First, as we have seen, the quality of binocular function in small-angle squint is low even when the response to the test is superficially similar. Secondly, when people with bifoveal binocular single vision have poor response to tests of binocular function (as they sometimes have) they suffer from symptoms caused by these poor binocular functions, and the difficulty they experience in maintaining binocular single vision.
These patients with small-degree squint hardly ever suffer from ocular symptoms. Of the 150 cases in this review only one patient in fact did so.
This would seem to indicate either that substitute binocular single vision does not affect the patient in practice (for it is so easily disrupted in normal conditions of seeing and yet this gives rise to no symptoms), or that the tests we use to assess it are not adequate to tell us what the patient is really experiencing.
The main value of binocular single vision lies in binocular stereopsis and this is not achieved to any worthwhile extent by patients with smallangle squint.
The significance of these preliminary findings in the management of these cases would seem to be that treatment to stabilize and improve abnormal binocular functions is not indicated, as abnormal retinal correspondence is unable to form the basis of worthwhile binocular single vision and while it probably cannot be avoided it should not be encouraged.
